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ABSTRACT
Background and Aims Life transitions such as retirement may inﬂuence alcohol consumption, but only a few studies
have described this using longitudinal data. We identiﬁed patterns and predictors of risky drinking around the time of
retirement. Design A cohort study assessing trajectories and predictors of risky drinking among employees entering
statutory retirement between 2000 and 2011. Setting and Participants A total of 5805 men and women from the
Finnish Public Sector study who responded to questions on alcohol consumption one to three times prior to (w3, w2,
w1), and one to three times after (w+1, w+2, w+3) retirement.Measurements We assessed trajectories of risky drinking
(> 24 units per week amongmen,> 16 units amongwomen, or an extreme drinking occasion during past year) from pre-
to post-retirement, as well as predictors of each alcohol consumption trajectory. Findings Three trajectories were
identiﬁed: sustained healthy drinking (81% of participants), temporary increase in risky drinking around retirement
(12%) and slowly declining risky drinking after retirement (7%). The strongest pre-retirement predictors for belonging
to the group of temporary increase in risky drinking were current smoking [odds ratio (OR) = 3.90, 95% conﬁdence
interval (CI) = 2.70–5.64], male sex (OR = 2.77, 95% CI = 2.16–3.55), depression (OR = 1.44, 95% CI = 1.05–1.99)
and work-place in the metropolitan area (OR = 1.29, 95% CI = 1.00–1.66). Compared with the slowly declining risky
drinking group, the temporary increase in risky drinking group was characterized by lower occupational status and
education, and work-place outside the metropolitan area. Conclusions In Finland, approximately 12% of people who
reach retirement age experience a temporary increase in alcohol consumption to risky levels, while approximately 7%
experience a slow decline in risky levels of alcohol consumption. Male gender, smoking, being depressed and working in
a metropolitan area are associated with increased likelihood of increased alcohol consumption.
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INTRODUCTION
Risky alcohol use is among the most signiﬁcant
contributors to the burden of disease world-wide [1].
Adverse life events, such as divorce and job loss, may
increase alcohol consumption [2,3]. Retirement is a
further signiﬁcant life transition when substantial changes
in daily life are experienced as retirees adapt to life without
work. However, little is known about how risky alcohol
consumption changes around the retirement transition.
Previous evidence on this issue is inconsistent [4]. The
Health and Retirement Study in the United States found
an association between retirement and increased alcohol
consumption [5], a ﬁnding replicated partially in a Dutch
study, where the increase was observed only among
participants whose retirement was involuntary [6]. In
other investigations, a study of Australian employees found
no changes in alcohol consumption in any retirement
group [7], and ﬁndings in a Norwegian study were mixed
[8]. In addition, both increasing and decreasing alcohol
use trajectories have been reported in a cohort of elderly
men and women in the United States [9,10]. Given this
heterogeneity in ﬁndings, it is possible that there are
multiple subgroups with different trajectories of alcohol
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consumption around retirement that are deﬁned by
different individual-level factors [11].
A major limitation in most of the studies in this ﬁeld of
research is their reliance upon only two measurement
points [6–8], making it impossible to distinguish short-
and long-term changes in alcohol consumption over time.
A French GAZEL (Gaz de France Electricité de France) cohort
assessed alcohol consumption annually from 5 years prior
to retirement up to 5 years afterwards, and found the
estimated prevalence of heavy drinking to be increased
around the time of retirement, but that it decreased during
the following 4 years [12]. However, the low statutory
retirement age (approximately 56 years) of the GAZEL
cohort limits the generalizability of these results to other
retiring populations.
To address some of these limitations, the aims of our
longitudinal study were: (1) to identify trajectories of risky
drinking using repeated survey waves around the time of
retirement and (2) to assess pre-retirement predictors of
belonging to each trajectory. We focused on statutory
retirees only, as the voluntary nature of retirement has
been found to mediate the impact of retirement on health
outcomes [6].
METHODS
Design
This is a prospective cohort study of Finnish public-sector
employees with data collected both before and after the
time of retirement, totalling four possible data waves per
participant. Trajectories that describe how risky drinking
changes over time were drawn using repeated
questionnaire data on alcohol consumption for time-
periods covering transition to retirement. In addition to
the changes in patterns of risky drinking, we assess pre-
retirement predictors of the risky drinking trajectories.
The Public Sector Employees’ Pension Act in Finland set
the statutory (or old age) retirement age as generally
between 63 and 65 years until 2005, and between 63
and 68 years from 2005 onwards. Some individuals have
kept their earlier retirement age from the previous pension
act in which pension ages in some occupations were below
63 years (e.g. 60 years for primary school teachers, 58 for
practical nurses).
Study population
The study population consisted of participants of the Finnish
Public Sector (FPS) study, a prospective occupational cohort
study with identiﬁable questionnaire surveys. The eligible
population of the original cohort included all employees
who had been working for a minimum of 6 months in the
target organizations, which included 10 towns and six
hospital districts, between 1991 and 2005 (n = 151901)
[13]. Nested survey cohorts included all participants who
were employed by the participating organizations at the
time of the surveys or had participated in a survey while
employed, but later left the organizations (i.e. ‘leavers’).
Surveys were repeated at 4-year intervals and for this study
we used data from repeated surveys performed for current
employees in 2000–02, 2004 and 2008 and for leavers in
2005, 2009 and 2013. Data from the surveys were linked
successfully to the records of all earnings-related pensions
for all participants through unique personal identiﬁcation
codes. Anonymized data without the identiﬁcation codes
were used for the analyses. The FPS study was approved
by the Ethics Committee of the Hospital District of Helsinki
and Uusimaa.
We centred the data around the actual retirement date
of each individual. There were three possible study waves
before retirement (w3, w2, w1), and three possible
waves after retirement (w+1, w+2, w+3). The difference
between each wave was, on average, 4 years. Of all the
FPS cohort members, we ﬁrst identiﬁed those who were
employed and responded to at least one survey in
2000–02, 2004 or 2008 (n = 81587). Of these, 19058
retired between 2000 and 2011. We included those who
retired at their individual statutory retirement age if this
was their ﬁrst awarded pension scheme (n = 5893). Thus,
those who were ﬁrst granted disability or part-time
retirement were not included in our analyses. We further
restricted the study population to those participants who
had reported their alcohol consumption in surveys
immediately before and after transition to statutory
retirement (i.e. w1 and w+1). This resulted in an
analytical sample of 5805 people. Thus, depending on the
retirement date, participants’ observations came from one
of the following alternative sets with a maximum of four
waves: (1) w3, w2, w-1, w+1, (2) w2, w-1, w+1, w+2 or
(3) w-1, w+1, w+2, w+3. On average, these participants
provided information on alcohol consumption at 3.7
(range = 2–4) of the possible four study waves during a
follow-up of 4–12 years.
Assessment of retirement
All gainful employment in Finland is insured by a pension
plan, which accrues pension. The Finnish Centre for
Pensions coordinates all the earnings-related pensions for
permanent residents in Finland [14] and provided data
on each participant’s retirement. Pension start dates from
2000 to 2011 were obtained for all participants.
Risky drinking
The participants reported their habitual frequency and
amount of beer, wine and spirits consumption, in weekly
units of alcohol. One unit is 12 g of alcohol, or the
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equivalent of a 33 cl bottle of beer, a 12 cl glass of wine or a
4 cl measure of spirits [15]. The Finnish Ministry of Health
and Social Affairs has set the lower limit for heavy use of
alcohol to 24 and 16 units per week for men and women,
respectively [16]. Based on these national cut-off points we
determined heavy alcohol use as weekly alcohol
consumption > 24 units for men and > 16 units for
women (yes versus no). Some studies have used slightly
lower cut-offs for risky drinking, such as > 21 units per
week for men and > 14 units per week for women [17],
although the deﬁnition of a unit in studies from other
countries can vary from 8 g to 14 g of pure alcohol. Others
have deﬁned heavy use, or binge drinking, as> 4 units per
drinking occasion for women and > 5 units for men [18].
In addition, we obtained information on extreme drinking
occasions by asking the participants whether they had
passed out at least once due to heavy drinking during the
past 12 months (yes versus no) [19]. Heavy alcohol use
and extreme drinking occasions were not associated
strongly, as suggested by a low Cramer’s V value of 0.09.
For the analyses, we deﬁned risky drinking as reporting
either heavy alcohol use or at least one extreme drinking
occasion, or both.
Covariates
Higher alcohol consumption has been associated with
male sex [20], being married, having a higher educational
level, having a higher income, being employed and being a
smoker [18,21]. Thesewere therefore treated as covariates.
We obtained information from the employers’ registers
regarding participants’ sex, age at retirement and
occupational status categorized according to the
Classiﬁcation of Occupations by Statistics Finland [22],
as in previous studies [23,24], into three groups:
‘high’, including physicians and teachers; ‘intermediate’,
including registered nurses and technicians; and ‘low’,
including maintenance workers and cleaners. Level of
education (high = university degree; intermediate = high
school or vocational school; low = basic education) was
obtained from Statistics Finland [25], while marital status
(married/cohabiting; single; divorced/widowed), smoking
(current smoker versus not), depression (‘Have you ever
been diagnosed with depression?’ yes versus no) and self-
reported health (poor versus good) were elicited by the
questionnaires. Data from the last measurement before
retirement (w1) were used in the regression analyses. As
participants could enter the study (i.e. retire) during
different calendar periods, a ‘cohort’ variable was created
on the basis of the last data collection year before
retirement (i.e. when w1 is year 2000 then cohort = 1,
when w1 is year 2004 then cohort = 2, and when w1
is year 2008 then cohort = 3). With this variable we could
estimate possible effects due to general trends in per capita
alcohol consumption. The area of the work-place was
examined by using a dummy variable based on whether
the work-place at w1 was located in the metropolitan
area versus other area.
Additional covariates possibly related to alcohol use
included: job strain (i.e. high job demands and low job
control, based on questions from the Job Content
Questionnaire), body mass index (measured as self-
reported weight/height in metres squared, kg/m2,
categorized as< 25: normal weight; 25–29.9: overweight;
≥ 30 obese [26]) and physical activity (measured as
weekly Metabolic Equivalent Task (MET) hours [27],
categorized as < 14 MET hours/week: low activity;
≥ 14 MET hours/week: moderate/high activity), which
were also obtained from the questionnaires before
retirement (w1).
Statistical analyses
The characteristics of the participants before retirement
(w1) are presented as frequencies and proportions for
the categorical variables. As our aimwas to detect changes
between each subsequent study wave, particularly
between waves before and after retirement, we identiﬁed
trajectories of risky drinking using latent class analysis
(LCA) [28]. LCA is a statistical tool which clusters similar
response proﬁles into distinct classes.We ﬁttedmodels with
one to ﬁve classes and selected a model with the best ﬁt.
Assessment of model ﬁt was based on P-values for the G2
statistic, Bayesian information criterion values (model with
the values closest to null indicate a better ﬁt) and the
relevance of the solution for the study question. Model ﬁt
statistics for the one to ﬁve class solutions are presented
in Supporting information, Table S1. The selected three-
class solution as well as those for the two- and four-class
solutions are presented in Supporting information,
Figure S1. The three-class solution included the following
trajectories: sustained healthy drinking; temporary
increase in risky drinking; and slowly declining risky
drinking after retirement.
To assess pre-retirement predictors of slowly declining
risky drinking and temporary increase in risky drinking
we used multinomial logistic regression models. The pre-
retirement predictors included sex, cohort, retirement
age, occupational status, education, marital status,
smoking, body mass index, physical activity, depression,
self-reported health, area of work-place and job strain, all
measured at the time-point w1 before retirement.
Individuals with missing information on the predictor in
question were not included in the analysis. The sustained
healthy drinking group served as the reference category
when calculating sex-adjusted odds ratios (OR) and 95%
conﬁdence intervals (CI), but comparisons were also made
between the temporary increase in risky drinking and
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slowly declining risky drinking groups. All analyses were
performed using statistical software SAS version 9.4 (SAS
Institute Inc., Cary, NC, USA). LCA models were estimated
using proc lca, that included ‘covariates’ command to
adjust for class uncertainty in the assessment of predictors
of each trajectory. Examples of the SAS codes used are
provided in the Supporting information.
RESULTS
Of the 5805 participants, 1159 (20%)weremen and 4646
(80%) were women. Their mean age at retirement was
61.9 years [standard deviation (SD) = 2.0]. The proportion
of those reporting heavy alcohol use at w1 was 7.6%, and
that of those reporting at least one extreme drinking
occasion was 3.3%. Prevalence of risky drinking at each
wave is presented in Fig. 1.
The three latent class trajectories for risky drinking are
shown in Fig. 1: the trajectory with the largest proportion
of individuals (81%) indicated a group of sustained healthy
drinkers with constant very low probability of risky
drinking. The second largest trajectory (12% of
individuals) indicated a group that had temporary increase
in risky drinking around retirement transition, i.e. between
time-points w1 and w+1. In this group, the prevalence of
risky drinking was 27–31% before retirement. Following
retirement, there was a sharp increase in this prevalence
from 27 to 43%, which then turned into a decrease with
advancing age. The third trajectory, with the smallest
proportion of individuals (7%), included individuals with
slowly declining risky drinking post-retirement. In this
group, the prevalence of risky drinking was 84–89% from
before to after the retirement transition, after which it
turned to a slight decline.
Pre-retirement factors predicting membership of the
temporary increase in the risky drinking group and the
slowly declining risky drinking group adjusted for sex are
presented in Table 1. The temporary increase in risky
drinking around retirement group was characterized by
men, current or former smokers, those reporting
depression and those who had worked in the metropolitan
area. These same pre-retirement characteristics were
associated with risky drinking. In addition, high
occupational status and education and low physical activity
characterized membership of risky drinking. Reporting job
strain before retirement was protective of belonging to
the risky drinking group. Compared to the slowly
declining risky drinking group, the members of the group
with temporary increase in risky drinking were less likely
to have high socio-economic status, be former smokers or
have their work-place in the metropolitan area (Table 1).
As a post-hoc analysis, we checked whether possible
clustering of individuals within the organizations caused
heterogeneity or bias to the results using a multi-level
model. The results were only marginally different, so only
results from the simpler model ignoring organizations are
presented.
DISCUSSION
The results of this longitudinal study suggest that most
people maintain their healthy or risky drinking habits after
retirement. However, we also observed a subgroup of
people with a marked, albeit temporary, increase in risky
drinking following retirement. The strongest pre-
retirement predictors for belonging to this group were
being male, smoking, depressive symptoms andwork-place
in the metropolitan area. These characteristics, as well as
high socio-economic status, were also associated with the
trajectory of slowly declining risky drinking.
Our ﬁndings are plausible. After retirement people have
more leisure time and more opportunities for different
activities, and less stress [29,30]. However, retirement
can also lead to reduced social control and loss of social
contacts and therefore be perceived as a stressful life
transition [29,30]. Both the positive and negative aspects
related to changes in leisure time, stress and social
networks around retirement may affect drinking
behaviours although our ﬁndings suggest that, for those
increasing their consumption, these changes are relatively
short-term with people returning to the pre-retirement
risky drinking habits within 4–8 years.
To our knowledge, our study is the ﬁrst and largest to
present patterns of risky alcohol consumption over several
years around retirement. Our ﬁndings are in agreement
with a previous longitudinal male-dominated study from
France, which observed an increased prevalence in heavy
drinking during retirement transition followed by a
decrease in the post-retirement period, among both men
and women [12]. However, in that study, only average
changes, rather than groups with different alcohol
consumption trajectories, were assessed.
Figure 1 Trajectories of risky drinking over six study waves (4-year
intervals) around the time of statutory retirement
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The identiﬁed predictors of the trajectory of temporary
increase in risky drinking cover awide range of factors that
are generally related to higher alcohol consumption: male
sex, smoking and depressive symptoms [18,20,21,31]. We
also observed increased odds of belonging to the group of
temporary increase in risky drinking in retirees whose
work-place had been in themetropolitan area. One possible
explanation for this is more plentiful opportunities to
engage in leisure time activities in the city than in the
non-metropolitan areas.
While higher occupational status is linked typically to a
more favourable health proﬁle [17,32], people from higher
occupational status groups have reported higher alcohol
consumption than those from lower occupational status
groups in cohort studies of public sector employees [17].
In the present study, higher occupational status and
education were associated with increased odds of
belonging to the trajectory of slowly declining risky
drinking. High socio-economic status, along with being a
former smoker and having worked in the metropolitan
area, were characteristics that best distinguished the
slowly declining risky drinking group from the group with
a temporary increase in risky drinking.
The reasons for the decreasing trajectories of risky
drinking in the post-retirement period—observed in both
ours and the French study—are not known. It is possible
Table 1 Pre-retirement (w1) predictors for belonging to the trajectory of temporary increase in risky drinking and slowly declining risky
drinking.
Variable
Participants
at w1
Temporary increase in risky
drinking versus healthy drinking
Risky drinking versus
healthy drinking
Temporary increase in risky
drinking versus risky drinking
n (%) OR 95% CI OR 95% CI OR 95% CI
Sex
Male versus female 1159 (20) 2.77 2.16 3.55 2.66 2.06 3.42 1.04 0.73 1.49
Cohorta
2 versus 1 1579 (27) 1.05 0.79 1.40 1.13 0.85 1.52 0.93 0.60 1.43
3 versus 1 2153 (37) 1.23 0.90 1.68 0.97 0.71 1.33 1.27 0.80 2.00
Age at retirement
60–64 versus < 60 4271 (74) 1.19 0.85 1.67 1.52 0.99 2.33 0.78 0.44 1.39
> 64 versus < 60 848 (15) 0.99 0.64 1.53 1.22 0.73 2.05 0.81 0.39 1.67
Marital status
Single versus married/cohabiting 368 (6) 0.85 0.49 1.50 1.21 0.76 1.94 0.70 0.32 1.56
Divorced/widowed versus
married/cohabiting
1107 (19) 1.15 0.86 1.53 1.16 0.86 1.57 0.99 0.64 1.52
Occupational status
High versus low 2207 (38) 1.10 0.83 1.45 3.15 2.17 4.57 0.35 0.22 0.56
Intermediate versus low 1558 (27) 1.09 0.82 1.45 1.56 1.04 2.34 0.70 0.41 1.19
Education
High versus low 3262 (56) 0.92 0.69 1.23 1.65 1.12 2.44 0.56 0.34 0.91
Intermediate versus low 1667 (29) 0.71 0.51 0.99 0.61 0.38 0.99 1.16 0.62 2.16
Self-rated health
Poor versus good 2126 (37) 1.06 0.85 1.33 1.14 0.89 1.44 0.93 0.66 1.32
Depressionb
Yes versus no 634 (12) 1.44 1.05 1.99 2.20 1.60 3.01 0.66 0.42 1.02
Smoking
Former versus never 946 (17) 1.85 1.36 2.52 3.56 2.73 4.66 0.52 0.35 0.78
Current versus never 502 (9) 3.90 2.70 5.64 4.81 3.38 6.83 0.81 0.51 1.29
Physical activity
Low versus moderate 2436 (42) 1.17 0.94 1.46 1.30 1.03 1.64 0.90 0.65 1.26
BMI, kg/m2
25–29.9 versus < 25 2275 (41) 1.17 0.90 1.51 1.24 0.96 1.61 0.94 0.64 1.37
≥ 30 versus < 25 894 (16) 1.18 0.84 1.65 1.32 0.94 1.83 0.89 0.55 1.46
Area of work-place
Metropolitan versus other area 1562 (27) 1.29 1.00 1.66 1.87 1.48 2.37 0.69 0.48 0.98
Job strain
yes versus no 4573 (76) 0.82 0.63 1.07 0.59 0.42 0.81 1.40 0.89 2.20
Bolded numbers indicate statistically signiﬁcant odds ratios at the level of 0.05. Models adjusted for sex aCategorized according to the year of the study wave
before retirement (w1): 1 = 2000; 2 = 2004; 3 = 2008;
bSelf-reported doctor diagnosed depression. OR = odds ratio; CI =conﬁdence interval; BMI = body
mass index.
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that decreased risky drinking is linked to age-related
deterioration of health status [33]. Health-related sample
attrition is one possible explanation for the observed
decrease in consumption, if it was only those with the
healthiest behaviours who had responded to the study
questionnaires after retirement. We consider this an
unlikely explanation for our ﬁndings because, of all the
statutory retirees in our data set, only 0.3% of those
reporting risky drinking and 0.7% of those reporting poor
self-rated health before retirement (w1) did not provide
information regarding alcohol consumption after
retirement (w+1).
Our study demonstrates the importance of using
multiple measurements of alcohol consumption both
before and after retirement. Previous studies, typically
using information from a single time-point before and after
retirement, have reported mixed ﬁndings, suggesting either
an increase or no change in alcohol consumption [6,7].
This is unsurprising, as such a design cannot distinguish
temporary change in consumption around the retirement
transition from the long-term trends in alcohol use at older
ages. Differences in study populations, study contexts and
the cultures of alcohol consumption, in addition to the
varying model adjustments and deﬁnitions of retirement,
are likely to further increase heterogeneity between studies
[4]. There is a need for future studies to identify other life
changes, such as becoming unemployed, that may drive
the temporary increase in risky drinking, as well as studies
to determine whether such an increase predicts risky
drinking later in life, or is likely to have longer-term
consequences on health. In practice, occupational health
services and the employers could develop strategies to
make the life transition for retiring employees smoother
and healthier.
Our ﬁndings are likely to be conservative, as we
included only participants who entered statutory
retirement as their ﬁrst retirement. Our study population
did not include those with the greatest number of health
problems, who most probably retire on health grounds,
potentially reducing the variation in health behaviours
that correlate with heavy alcohol use [34]. As all
participants were entering statutory retirement within an
11-year time-period, they most probably belonged to the
same generation. Thus, birth cohort effects were not a
source of major bias in this study.
There are some limitations to our study that need to
be considered when interpreting the ﬁndings. One
limitation is that self-reported alcohol consumption is
prone to recall and information bias, possibly resulting
in under-reported consumption levels [35]. However,
our focus was on trajectories of risky drinking rather
than levels of alcohol consumption, and there is no
reason to assume that these biases would be different
for the different study waves. Most of the studied
predictors were assessed using self-reports, including
body mass index (BMI), which may have resulted in
under- or over-estimations of some associations. It is also
possible that personality traits (e.g. extraversion,
openness to experience or neuroticism) or the working
status of the partner may affect the relationship between
transition to retirement and risky drinking, but no
additional data were available to account for the possible
moderating effect of these factors. Although the latent
class analysis identiﬁes a certain number of discrete
latent trajectories in observed data, it cannot prove that
such discrete trajectories actually exist and remain as
observed over time. Our study population consisted of
relatively healthy public sector employees from Finland
who transitioned from full-time work into statutory
retirement. Due to the nature of public sector jobs,
women were over-represented in this cohort. Thus, the
generalizability of the ﬁndings to other working sectors,
retirement types, cohorts and other countries and
cultures may be limited. Indeed, drinking behaviours
and cultural norms are known to vary between
countries, such as Finland, the United Kingdom,
Australia and the United States [36]. The ﬁndings may
also vary according to which birth cohorts and time--
periods (e.g. whether new regulations regarding alcohol
resale took place) are under study.
CONCLUSIONS
We identiﬁed three trajectories of risky alcohol
consumption around the time of statutory retirement
among public sector employees: sustained healthy
drinking, slowly declining risky drinking after retirement
and temporary increase in risky drinking in retirement
transition. Belonging to the trajectory of temporarily
increased risky drinking around retirement was predicted
by common risk factors for heavy drinking such as being
male, smoking and depressive symptoms, but also health-
neutral factors (pre-retirement work-place in the
metropolitan area). Further research is needed to evaluate
how generalizable our ﬁndings are, and whether
interventions targeted to groups characterized by these
factors can prevent risky drinking and thus beneﬁt ageing
employees during their retirement transition.
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